Background
==========

In many countries the risk of developing eczema, allergic rhinitis and asthma is reported to be increasing at least among children \[[@B1]-[@B4]\]. In an adult population there are only a few published studies about the occurrence of eczema \[[@B5]\]. The role of environmental and socio-economic factors by the development of eczema is not yet fully understood. However, it appears to be an association between certain risk occupations and development of eczema. (6) Genetic factors may also interact with environmental and socio-economic factors. An association between eczema and the upper and lower respiratory tract is also well known \[[@B7],[@B8]\]. Previously, we have reported the prevalence of upper \[[@B9]\] and lower \[[@B10]\] respiratory symptoms and diseases based on a questionnaire study with a study sample of 12 071 adult individuals. Additionally, the relations to socio-economic status and environmental factors were analysed \[[@B11]\].

The present aim was to examine the prevalence of self-reported eczema in the same material of adults and its relation to socio-economic status and environmental factors.

Methods
=======

Setting
-------

The study was performed during 1992 in the southernmost part of Sweden, a part of the county of Skåne, which has the highest population density in Sweden (84 inhabitants/km2). The study area consisted of the municipality of Malmö, the third largest city in Sweden with a population that year of 236,684, and the surrounding area, the county of Malmöhus (MLL), with a population of 551,961. The majority of the population in the county of Malmöhus lives in six cities with a total population of 352,384.

Three different environmental factors were defined; urban/suburban living (n = 5052, and 3417 respectively), seaside/not seaside (n = 4731 and 3738 respectively) and heavy traffic/no heavy traffic (n = 2808 and 5661 respectively). The environments cities/country side, seaside/not seaside were defined according to the postal codes. Those living close to heavy traffic were identified by the question \"Do you live close to a road with heavy traffic?\"

Study sample
------------

For the study 12,071 individuals with comparable number of men and women in the four age groups (20--29, 30--39, 40--49 and 50--59 years) were drawn randomly from the population records. There were no statistically significant differences in the number of females vs males in the sampled cohorts. This sample comprised 4.0 % of the total population in the corresponding age interval.

Questionnaire
-------------

Lower-respiratory tract symptoms were recorded largely as described previously \[[@B9]\] using a questionnaire originating from the British Medical Research Council \[[@B12]\].

The questions concerning nasal symptoms had been specifically designed for a previous study \[[@B9]\]. The questions identifying heredity of, and self-reported eczema were: \"Have any of your parents, brothers or sisters, or children had allergic eczema\" and \"Have you now or have you had allergic eczema?\"; In the Swedish population the terms \"allergic eczema\", \"eczema\" and \"atopic eczema\" have been used alternatively to describe just \"eczema\". Participants were classified into social groups according to a classification system elaborated by Statistics Sweden \[[@B13]\]. The classification system is described in Appendix1 \[see [Additional file: 1](#S1){ref-type="supplementary-material"}\]. In multiple logistic regression these codes were aggregated into low and middle/high social position. Risk occupation (those in medical and nursing work, production and service) was coded according to Meding and Järvholm \[[@B6]\].

In all, more than 50 questions were asked (listed in Appendix 2) \[see [Additional file: 2](#S2){ref-type="supplementary-material"}\]. the answers being stated as \"yes\" or \"no/do not know\". Non-responders to single questions were quoted as \"no/do not know\". Non-responders to specific questions were less than 2%.

The questionnaire was sent to the study population during the spring of 1992. If no response was received within two weeks, a first reminder was sent out including a new questionnaire, and finally, after another two weeks, a second, final reminder was mailed.

Statistics
----------

The computer-based analysis program SPSS (Statistical Package for the Social Sciences, 10.1 for PC, SPSS Inc., Chicago, IL, USA) was used in all calculations. The Chi-squared test was used to detect differences between groups using a Bonferroni correction for multiple comparisons; p \< 0.05 was considered significant. Multiple logistic regression (forward likelihood ratio) analysis was performed to measure the association between possible risk factors and eczema controlling for age, gender and risk occupation.

Results
=======

Participation
-------------

After two reminders 8469 subjects (70,1%) had returned a filled-in questionnaire. There were no significant differences in response rates due to gender, age or geographical site.

Study population
----------------

The majority of the study population comprised \"unskilled and semiskilled workers\" (n = 1760, 20.8%), \"intermediate non-manual employees\" (n = 1431, 16.9%) \"assistant non-manual employees\" (n = 1336, 15.8%), and \"skilled workers\" (n = 1163, 13.7%). There was a marked female dominance among \"unskilled and semiskilled workers\" and among \"assistant non-manual employees\" and a male dominance among \"skilled workers\", \"employed and self-employed professionals, higher civil servants and executives\", \"self-employed (other than professionals)\". \"Students\" constituted a relatively large group of the study population (n = 665, 7.9%). The group \"not classified\" (n = 674, 8.0%) was made up by those who did not state any occupation (n = 453), \"housewives\" (n = 97) and those who could not be classified (n = 124) (Table [1](#T1){ref-type="table"}).

###### 

Self-reported eczema by gender and age groups. Percent of positive answers to the question: Have you now or have you had eczema?

  20--59 years   20--59 years   20--29 years   30--39 years   40--49 years   50--59 years                             
  -------------- -------------- -------------- -------------- -------------- -------------- ------ ----- ------ ----- ------
  All            M              F              M              F              M              F      M     F      M     F
  14.6           9.1            19.7           11.9           25.3           10.4           22.1   8.7   16.9   5.6   14.1

P values \<0.05 for gender differences

The smoking habits have been previously reported \[[@B10]\]. The smoking habits varied among the different socio-economic groups. The largest proportion of smokers were found among those \"not classified\" (48.4%), and among \"long-term unemployed\" (48.0%). Smoking was also frequent among \"sickness and disability pensioners\" (37.7%). In the economically active population smoking was most common among \"unskilled and semiskilled workers\" (38.3%) and among \"skilled workers\" (38.3%). In almost all groups there were more female smokers compared to male smokers. Smoking was less common among \"self-employed (other than professionals)\" (17.9%). The average percentage for smoking was 33.8%.

Prevalence of self-reported eczema in the whole study population (Table [1](#T1){ref-type="table"})
---------------------------------------------------------------------------------------------------

In the whole study population (20--59 years) the prevalence of self-reported eczema was 14.6%. In all age cohorts self-reported eczema was more frequently reported by women than by men. The highest rate, 25.3%, was seen in the youngest age cohort, 20--29 years.

Self-reported eczema within socio-economic groups (Table [2](#T2){ref-type="table"})
------------------------------------------------------------------------------------

###### 

Prevalence rates for self-reported eczema within the socio-economic groups due to gender and age groups. Figures in percent. Odds Ratios controlling for age and gender are given.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Socio-economic group                                                                    Age 20--59   Age 20--59   Age 20--39   Odds-ratios controlling for age and gender\          
                                                                                                                                 Age 20--59 (CI95%)                                   
  --------------------------------------------------------------------------------------- ------------ ------------ ------------ --------------------------------------------- ------ -----------------------
                                                                                          All          M            F            M                                             F      All

  Unskilled and semiskilled workers (n = 1760)                                            15.7         9.2          19.5         11.3                                          25.5   1.12 (0.86--1.45)

  Skilled workers (n = 1163)                                                              11.0         7.9          17.9         8.9                                           20.4   0.94 (0.70--1.25)

  Assistant non-manual employees (n = 1336)                                               17.1         11.1         20.7         12.8                                          25.3   1.29 (0.99--1.68)

  Intermediate non-manual employees (n = 1431)                                            15.0         9.4          19.7         11.1                                          23.4   1.17 (0.90--1.53)

  Employed and self-employed professionals and higher servants and executives (n = 810)   11.4         8.1          16.8         11.5                                          21.5   \*

  Self-employed (other than professionals) (n = 195)                                      8.2          6.2          14.3         11.6                                          16.7   0.81 (0.46--1.42)

  Students (n = 665)                                                                      17.6         13.4         20.9         13.6                                          22.4   1.10 (0.81--1.49)

  Sickness and disability pensioners (n = 154)                                            18.8         8.8          24.7         20.0                                          40.0   **1.81 (1.13--2.89)**

  Long term unemployed (n = 281)                                                          18.9         9.9          27.9         9.2                                           33.3   1.40 (0.96--2.05)

  Not classified (n = 674)                                                                12.9         7.0          17.3         11.2                                          20.1   0.93 (0.68--1.28)

  All (n = 8469)                                                                          14.6         9.1          19.7         11.2                                          23.8   
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Reference category in the Logistic Regression

The prevalence of self-reported eczema among the economically active population varied from 17.1% to 8.2% with the highest rates among assistant non-manual employees. The lowest rates were found among self-employed, other than professionals. No difference in prevalence of eczema was found among those with a risk occupation and those with no risk occupation.

In all socio-economic groups there was a marked female dominance of eczema and an age gradient with more reported eczema in the younger age groups. In multiple logistic regression with social group as independent variable, controlling for age (dichotomized into age \<40 years and age ≥ 40 yrs) gender the only socio-economic group associated with eczema was sickness and disability pensioners.

Odds ratio and 95% CI for self-reported eczema due to gender, age groups, environmental factors, smoking habits and in relation to the social position (Table [3](#T3){ref-type="table"})

###### 

Odds ratio and 95% CI of self-reported eczema due to age, gender, environmental factors, social position, risk occupation and smoking calculated using multiple regression analysis.

  Predictor                                    OR         CI 95%
  -------------------------------------------- ---------- ----------------
  Age                                          **2.24**   **1.13--4.42**
  Gender                                       **2.72**   **1.91--3.86**
  Living close to heavy traffic                **1.51**   **1.30--1.75**
  Seaside/not seaside                          **1.17**   **1.01--1.35**
  Urban living/suburban living                 1.04       0.89--1.21
  Socio-economic position low vs middle-high   0.92       0.80--1.06
  Smoking                                      1.03       0.91--1.24

The Hosmer-Lemeshow test for goodness of fit = 0.594

Performing multiple logistic regression analysis with gender, age group, environmental factors (living close to heavy traffic, urban living, seaside living), social position (low-middle/high), smoking, and risk occupation as independent variables in the equation, female gender (OR = 2.44, 95% CI = 2.10--2.84), younger age (20--39 years) (OR = 1.47, 95% CI = 1.26--1.71), living close to heavy traffic (OR = 1.45, 95% CI 1.28--1.66), and living seaside (OR = 1.17, 95% CI 1.01--1.35) were factors associated with eczema. Smoking and risk occupations were not associated with eczema.

Odds ratios and 95% CI for self-reported eczema due to heredity factors and self-reported upper and lower respiratory diseases controlling for age, gender and social position (low/high) (Table [4](#T4){ref-type="table"})

###### 

Odds ratios and 95% CI of self-reported eczema due to heredity factors and respiratory symptoms.

  Predictor                         OR All (n = 8469)   CI 95%
  --------------------------------- ------------------- ----------------
  Heredity of allergic eczema       **5.77**            **5.02--6.64**
  Heredity of asthma                1.03                0.88--1.22
  Heredity of allergic rhinitis     1.11                0.96--1.27
  Heredity of CBE                   1.13                0.91--1.42
  Self-reported asthma              **1.98**            **1.56--2.51**
  Self-reported allergic rhinitis   **2.31**            **2.00--2.68**
  Self reported CBE                 **1.42**            **1.08--1.87**

Regarding heredity factors and self-reported diseases it was shown that heredity of allergic eczema (OR = 5.77, 95% CI = 5.02--6.64), self-reported asthma (OR = 1.98, 95% CI = 1.56--2.51), self reported allergic eye-nose catarrh (OR = 2.31, 95% CI = 2.00--2.68), and self-reported Chronic Bronchitis Emphysema (CBE) (OR = 1.42, 95% CI = 1.08--1.87) were associated with self-reported eczema.

Discussion
==========

This epidemiological study shows that eczema is a common disease among an adult Swedes The results are comparable with a questionnaire survey carried out in the county of Uppland, Sweden, where 23.3% of the women and 17.3 % of the men reported dermatological problems and/or use of topical dermatological drugs \[[@B14]\]. In an adult population there are only a few published studies about the occurrence of eczema \[[@B5]\]. However, several cross-sectional studies in Sweden have reported the one-year-prevalence of hand eczema of about 10 % \[[@B6],[@B15],[@B16]\]. The present study was performed in the same time period.

Evaluations of self-reported questionnaires have shown that the true prevalence of eczema is underestimated by the subjects answering a questionnaire \[[@B17]\]. Our question identifying self-reported eczema was \"Have you now or have you had allergic eczema?\". In Sweden it has previously been shown that the question \"Do you have hand eczema?\" has a high specificity and sensitivity \[[@B18]\]. However, to our knowledge there are no validated questions identifying eczema on other locations. In the Swedish population the terms \"allergic eczema\", \"eczema\" and \"atopic eczema\" have been used alternatively to describe just \"eczema\". According to our results eczema is a common disease in the general adult Swedish population and possibly underestimated. When, using self-reported diseases or symptoms, there is always a weakness of the validity of the results.

Furthermore, in cross-sectional epidemiological questionnaire studies, recall and information bias could possibly influence the evaluation of the results. Another methodological aspect of the present study is the use of cumulative prevalence figures and the fact that we asked about eczema in a broader sense. Non-responders to single questions were quoted as \"no/do not know\". Non-responders to specific questions were less than 2%. Tables [1](#T1){ref-type="table"}, [2](#T2){ref-type="table"}, [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"} were re-analysed including and excluding non-responders. Excluding non-responders to specific questions did not influence the main outcomes. There was still a female dominance of self reported eczema (table [1](#T1){ref-type="table"}), \"sickness and disability pensioners\" was the only group with an increased risk for eczema (table [2](#T2){ref-type="table"}), age, gender, living close to heavy traffic and seaside living were risk factors for eczema (table [3](#T3){ref-type="table"}), heredity of allergic eczema, self-reported asthma, self-reported allergic rhinitis and self-reported CBE were risk factors for eczema (table [4](#T4){ref-type="table"}).

Women appear to be more affected than men. In all age groups the prevalence figures of eczema is about twice as high among women compared to men. Table [1](#T1){ref-type="table"}. The highest prevalence figure 23.3% was found among young women aged 20--29 years. Similar gender differences were reported by Meding who analysed differences between sexes with regard to work related skin disease \[[@B19]\].

Some occupations are well known to be associated with hand eczema \[[@B6]\]. In the present study the prevalence rates of eczema were analysed in relation to the socio-economic groups. The prevalence rates varied from 18.9% to 8.2% with the highest rates among those with low socio economic status. As shown in table [2](#T2){ref-type="table"} sickness and disability pensioners were identified as having an increased prevalence of eczema. However, when the data were analysed using multiple logistic regression analysis controlling for age, gender and risk occupation there was no association to socio economic position aggregated into low vs middle and high. It can be assumed that the group sickness and disability pensioners are more prone to develop diseases. No difference in prevalence of eczema was found among those with a risk occupation and those with no risk occupation. Our conflicting results according to studies of hand eczema can be explained by the fact that we asked about eczema in a broader sense.

Living close to heavy traffic was identified as an environmental factor associated with eczema when controlling for age, gender, socio-economic group and risk occupation. This is in agreement with the findings of Schäfer and Ring who investigated the influence of air pollution on the frequency of atopic eczema among German schoolchildren \[[@B20]\]. They reported more eczema among children living close to roads with heavy traffic. This is biologically plausible since diesel exhausts act as irritants and immunomodulators leading to elevated levels of serum IgE \[[@B21]\]. It has also been shown that short-term exposure to NO~2~which is a traffic-related pollutant affects the skin, measured as increased transepidermal water loss, of patients with atopic eczema as well as normal skin. It might be that exposure to traffic pollutants for a longer period of time my lead to the development of eczema \[[@B22]\].

However, urban or rural living were not associated with eczema which seems to confirm the results of Bakke and co-workers who where unable to find any urban -- rural differences in the prevalence of eczema in a large population survey conducted in Norway \[[@B23]\].

Self reported eczema was associated with asthma and allergic rhinitis. This could probably be explained by the fact that these diseases are related to an atopic background \[[@B24]\]. However, it is notable that CBE was linked to eczema.

Conclusions
===========

To conclude in this cross-sectional study we have found that self reported eczema is very common in an adult population, especially among young females. Furthermore, we have found an association between eczema, asthma, hay fever and CBE. There was an association between eczema, heavy traffic and seaside living when controlling for age, gender, socio-economic groups and risk occupation.
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